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The basic science is the starting point for applied research. For these reasons, in the present study we have proposed 
to address some aspects of external conformation and morphology of the digestive apparatus in Danube salmon. This 
species is less studied from the anatomical point of view, given its status of  rare and strictly protected species. For the 
restoration of natural stocks, captive breeding and breeding lots are the most effective methods. Inherently, however, 
captive growth implies appropriate anatomical and physiological knowledge. The present study addresses problems 
related to anatomical structure and internal topography, sequentially analyzing the segments of the digestive apparatus in 
the cranial-caudal direction: oral cavity, pharynx, esophagus, stomach, pilorian appendix, middle intestine, rectum and 
adjacent glands, represented by the liver. 
 





In the case of endangered species, methods of 
rehabilitation and restoration of natural stocks are 
numerous and complex [6], but they are specific and 
particular, taking into account the species and area  of 
their habitats [1, 9]. These usually refer to the 
implementation of appropriate management plans for 
the locations and area of distribution of the species 
concerned. It also addresses issues related to the 
management of living aquatic resources, their 
monitoring and possible causes that can influence the 
recovery of natural stocks. 
 
 






These include sport fishing, poaching, median 
parameters and anthropogenic influences 
(hydrotechnical constructions, arrangement of water 
courses, grubbing of adjacent areas) on the 
endangered species. In some situations, even if the 
most effective methods of protection and 
rehabilitation of a threatened species are adopted, the 
small number of surviving specimens can not 
genetically rebuild the populations [12], involving 
inbreeding and development problems Inappropriate 
individuals. 
Over time, it has been proven that rare species 
are endangered, one of the most effective methods of 
redevelopment was to raise and breed them in 
captivity [8, 11, 2]. From this point of view, increased 
attention must be attributed again to the genetic 
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factor. The use of reproducers from different 
populations can cause problems with excessive 
values of heterozygosity [5]. 
Anatomy and morphology are branches of 
biology that address issues related to the shape and 
structure of studied organisms, as well as specific 
structural features. Such studies are a precursor to 
physiological research, where, for a better 
understanding of physicochemical phenomena that 
occur in a living organism, it is necessary to know its 
anatomical and histological substart.  
Also, in order to improve breeding 
technologies, including in the field of fish farming, 
basic knowledge is needed regarding the 
morphological structures of digestive, reproductive, 
excretory, circulatory devices, etc.  
The digestive apparatus of the fish according 
to the species, presents particularities by the absence 
or presence of certain anatomical segments [7] and of 
the form according to the diet. The Danube salmon is 
an abnormal predatory species that prefers everything 
in its path [4] and the size of the prairie can vary 
considerably and can swallow nearly 50% of the 
body's own length [10]. 
 
2. Material and Method 
 
For the morphological description of the 
digestive system of the Danube salmon (Hucho 
hucho) a number of 10 specimens from the Bistrişorii 
Valley, County of Alba, trout were sacrificed. The 
macroscopic investigations were carried out in the 
laboratories of animal physiology and physiology of 
the Faculty of Animal Science and Biotechnology, 
UASVM Cluj-Napoca.  
Anatomical descriptions were made both "in 
situ" and digital photographs (Nikon D90, Nikon 
Coolpix P530) wre realized. The study consisted of 
detailed observations and descriptions of segments of 
the digestive tract. For a detailed description of each 
segment, magnifying glass observations and 
macroscopic photos were performed that were 
subsequently processed. 
 
3. Results and Discussions 
 
The Danuube salmon, as an important 
representative of the Salmonid family, has a 
fusiform-elongated, approximately cylindrical shape 
developed in the cranial half where the general cavity 
which houses the internal organs and the viscera is 
located. In the caudal half it decreases gradually in 
height, keeping its cylindrical shape, to the region of 
the caudal peduncle (Fig. 1).  
At this level, the caudal peduncle, the body of 
the loss has the minimum height, and from the point 
of view of the cross section, the format becomes a 











Figure 1. External features of Danube salmon (Hucho hucho) 
 
 
Also at the level of the body is a well-
developed lateral line with a relatively straight line, 
beginning in the cranio-caudal sense, in the dorso-
aboral region of the operative apparatus. If in the 
cranial third of the trunk, the lateral line has a 
descending trace, in the other two thirds it follows 
intimately the horizontal plane and ends at the edge 
of the caudal peduncle's scales. 
Swim pairs (pectoral and ventral) or non-
paired (dorsal, adipose, anal and caudal) do confirm 
the status of rapist of the loss, both in their form and 
in their disposition. This way we can see the well 
developed pectorals located in the cranio-ventral 
region of the trunk, on the two flanks, with radii in 
the jugular region. This provision allows the lost to 
make sudden changes in the direction of swim, 
respectively climb-down. As far as the other fins are 
concerned, they are caudally arranged in relation to 
the transverse plane, in addition to their specific 
functions (maintaining the balance), all of which 
compete with generating an enhanced propulsion 
speed and thus help the caudal fin. The latter is well 
developed and is of the homocercular type with upper 
and lower lobes slightly rounded. 
Starting from the cranial region, the head of the 
loss has a hydrodynamic appearance, elongated 
compared to other salmonids, with a large mouth 
opening. 
The oral opening as the first segment of the 
digestive system to the loss (Fig.2) is terminally 
disposed and is presented as a transverse slit (Fig. 2c) 
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with oro-aboral and dorso-ventral orientation. 
Eyeballs (Figure 2a) are located above the jaws 
joining the two jaws (upper and lower). In the early 
stages, 16 days after hatching, the mouth is open and 
the digestive tract is segmented into the mouth, 
pharynx, esophagus, stomach, intestine and rectum. 
[13] The margins of the two jaws that delineate the 
mouthpiece are provided over the entire 
circumference with ribs that decrease in size from the 
upper and lower bellows to the comissions. Upper 
jaws show the maxilla and the premax, the latter 
being well developed and having the appearance of 
"cheeks" arranged laterally and covering the two 
comics (Fig. 2b). If the upper jaw has a slight rounded 
appearance, it is less developed in the lower jaw and 
the horizontal branches of the mandible form a sharp 
angle. The oral cavity is delimited by the upper jaw 
(having the maxillary anatomy base - the mouth of 
the mouth) and the lower jaw (the floor of the mouth). 
The ceiling of the oral cavity has a triangular 
appearance, slightly arched. In the same geometric 
form, the floor of the oral cavity falls, with the 
indication that the tongue is positioned in the 






































Figure 2. Morphological particularities of the Danube salmon head and oral cavity:  
a - eyes anatomical localization; b -  the striped appearance of the upper jaw; c- transverse slot covering the two jaws 
commissure; d - The position of the tongue in the intermandibular space 
 
 
The beacons delimited on the sides by the five 
pairs of gill arches are of considerable size. Common 
pathway of the digestive and respiratory system, it 
continues aboral with a buco-pharyngeal-esophageal 
orifice which in turn has great expansion capacity. In 
the dorsal region of the bridging springs they unite, 
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forming together the aboral portion of the ceiling of 
the oral cavity. It is highlighted at the level of the gill 
arches, the presence of branchi spines, of large but 
small number, specific to the raptors.  
The same character is also certified by the 
absence of pharyngeal teeth specific to omnivorous, 
herbivorous and filtration species. Also, in the ventral 
part, the pharyngeal lining is provided with pleats 
arranged longitudinally. 
The esophagus is in the form of a tubular, 
elastic organ, the cranial portion communicates with 
the buco-pharyngeal-esophageal orifice and the 
caudal continues with the stomach. In the caudal 
third, the pneumatic duct that connects the esophagus 
with the bladder, a pseudostomic species, less 
evolved phylogenetic [7], is distinguished in 
comparison with other teleosteres such as cyprinids. 
The esophagus is a mucosal organ disposed in the 
form of parallel longitudinal pleats of white to off-
white in the cranial portion.  
It gets a yellowish tinge at the eso-gastric 
junction (Fig. 2). 
 
 
Figure 3. Internal topography of Danube salmon 
 
The stomach is also a tubular cavitary organ, 
much more developed compared to the esophagus 
and presenting as a dilation of the digestive tract. 
Species of salmonids and other species of raptors, the 
stomach is V-shaped, only in the larval stage it is U-
shaped [3] and has two branches. The descending 
branch starts from the eso-gastric junction and 
continues to the curvature region of the eso-gastric 
junction. From here begins the ascending, less 
developed branch, which continues caudally with the 
duodenum through the gastro-duodenal orifice. The 
gastric mucosa also presents in the form of 
longitudinal folds, but this time has a sinuous 
appearance. Starting from the cranial region of the 
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stomach, its mucosa has a yellowish-yellow 
coloration, becoming more reddish towards the 
gastro-duodenal junction. In this segment, the 
stomach is suddenly delineated by the next segment 
of the digestive system - the duodenum. At loss, the 
duodenum is a macroscopically difficult organ, 
almost covered by the cecali-piloric appendages.  
The formations specific to the rapacious fish 
species, the pilorian appendages are found in this 
species in a considerably large number, estimated 
between 250-300, being more than those reported in 
the rainbow trout (150-200), and their disposal 
continues caudally by duodenum, in all segments of 
the middle intestine. 
These are in the form of numerous, divergent 
canals, covered by a consistently thickened fat and 
strongly vascularized. The large number of these 
formations undoubtedly reflects the character of 
rapacious and voracious fish of the lost, as the 
pilorian appendages through their secretions are 
directly involved in the digestive physiological 
mechanisms along with the secretions of the liver 
(pellet) and the pancreas (pancreatic juices). By 
analyzing macroscopically the duodenal mucosa, one 
can notice at this level the canalic apertures in the 
form of crypts of the piloric appendices. These are 
numerous and follow the entire circumference of the 
duodenal lumen.  
The duodenal mucosa is strongly vascularized, 
with a reddish color, and the surface of the duodenal 
mucosa is marked by the brownish-yellow secretions 
of the pilorian appendages. 
The posterior intestine of the longevity has 
morphological characters similar to other salmonid 
species, the cheek is dispensed caudally by the ileum 
and is delimited by it with an obvious cut. In the 
cranial part of it there are also found pilorian 
appendages. Caudal continues with the colon, which 
also appears in the form of a tubular organ, but which 
is much more developed than the chest, has 
transverse creases and is well vascularized. The last 
segment of the posterior intestine is represented by 
the rectum, and it also has many larger crosses 
compared to the colon.  
Vascularization is also evident at this level, but 
the thickness of the wall is considerably lower 
compared to the segments described above. 
The liver, the gland attached to the digestive 
system, is presented to the lost in a square shape and 
has two lobes. Compared to other salmonid species, 
even if the liver retains its square shape, it is not 
unilotted as is the case with rainbow trout. From a 
topographic point of view, it is located in the anterior 
ventral region of the abdominal cavity, caudal to the 
heart, ventral of the esophagus and cranial to the 
stomach and visceral mass.  
On the left side of the general cavity is 
projected a small lobe, separated from the right lobe 
by a very obvious incision. The right lobe is much 
more developed, and on the caudal edge of it, medial 
to the gall bladder, a very obvious vessel is projected. 
Caudal to the latter is the large bladder, which 





This morphological study of the external 
conformation and digestive system of the Danube 
salmon is a premiere in the field of fish anatomy in 
Romania. Fundamental sciences are the basis of 
applicative research, and the data obtained may be 
starting points for physiological investigations on 
nutrition, metabolism and growth dynamics in this 
species. 
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